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ABSTRACT 

Environmental  monitoring a t  Atomics International i s  performed 

by the Radiation Safety Unit of the Health, Safety and Radiation 

Services  Department.  Soil, vegetation, water ,  and a i r  a r e  

routinely sampled up to  a distance of 10  mi les  f r o m  Atomics 

International proper ty .  The environmental  radioactivity 

reported here in  i s  a t t r ibuted to  naturally occurring fluctuations, 

not to  Atomics International operations. 











I. SUMMARY 

Atomics  International ,  a Division of North Amer i can  Aviation, 

Incorporated,  ha s  been engaged in  a tomic  energy r e s e a r c h  and 

development s ince  1 946. The C ompany des igns ,  develops,  and 

cons t ruc t s  nuc lear  r e a c t o r s  fo r  c en t r a l  stat ion and cornpact power 

plants and fo r  medica l ,  indust r ia l ,  and scientif ic applications.  

The Company occupies mode rn  faci l i t ies  in Canoga P a r k ,  

California,  approximately  23 mi l e s  nor thwest  of downtown Los 

Angeles (F igu re  1 ) .  The 290-acre  Nuclear Development F ie ld  

Labora tory  (F igu re  21, equipped with extensive faci l i t ies  f o r  the 

support  of advanced nuc lear  s tud ies ,  i s  located in the Simi  Hills  

of Ventura County approximately  29 mi l e s  nor thwest  of downtown 

Los Angeles.  The location of the above s i t e s  in  re la t ion to nearby  

communit ies  i s  shown in  F igu re  3 .  

The bas ic  concept of radiological  haza rd  control  a t  Atomics  

International  r equ i r e s  to ta l  containment of radioact ive  m a t e r i a l s  and ,  

through r ig id  operat ional  con t ro l s ,  min imizes  effluent r e l e a s e s  and  

ex te rna l  radiat ion levels .  The environmental  monitoring p rog ram 

provides  a check on the effectiveness of the company" radiological  

safety p rocedures  and of engineering safeguards  incorporated into 

facil i ty design.  

The environs  of Atomics  International  Headquar te r s  and Nuclear  

Development F ie ld  Labora tory  (NDFL) a r e  surveyed monthly t o  

de te rmine  the concentrat ion of radioactivity in typical  su r face  soi l ,  

vegetation, and wate r  samples .  Also,  continuous environmental  air 

monitoring a t  the  s i t e s  provides information concerning a i rbo rne  

a r t i cu la te  radioactivity.  This  r epo r t  s u m m a r i z e s  environmental  

monitoring r e s u l t s  fo r  the l a s t  s i x  months of 1965 and compare s  

the data with previous  y e a r s .  



Soil and  vegetat ion a r e  sampled  monthly.  Sampling s ta t ions  

located within the  boundar ies  of Atomics  In ternat ional ' s  s i t e s  a r e  

r e f e r r e d  t o  a s  "on-s i t e f ' s t a t ions .  The remain ing  s ta t ions ,  

located within a 10 m i l e  r ad iu s  of the s i t e s ,  a r e  r e f e r r e d  t o  a s  

I f  o f f -s i ter f  s ta t ions .  

A. ENVIRONMENTAL RADIOACTIVITY DATA - 1965 

The ave rage  radioact iv i ty  concentra t ions  in  so i l  and  vegetation 

s amp le s  a r e  p resen ted  in  Tab les  I and 11. 

TABLE I 
SOIL RADIOACTIVITY DATA - 1965 

1.a. SEMIANNUAL AVERAGES 

F i r s t  Half - 1965 I L a s t  Half - 1965 I 

I .  b .  MONTHLY AVERAGES 
uuc / g r a m  



TABLE I1 
VEGETATION RADIOACTIVITY DATA - 1965 

11. a .  SEMIANNUAL AVERAGES 

Off / / 1. 69 1 0. 71 10. 56 

11. b .  MONTHLY AVERAGES 

P r o c e s s  wate r  used a t  the  NDFL i s  obtained f r o m  wel ls  and s to r ed  i n  

50, 000 gallon tanks .  Potable wate r  i s  del ivered to the s i t e  by a vendor 

and is not analyzed.  Well wa te r  i s  sampled  monthly f r o m  the supply 

s y s t e m  a t  two locations.  The ave rage  wel l  wa te r  radioactivity i s  p resen ted  

i n  Table  111. 

TABLE I11 
WELL WATER RADIOACTIVITY DATA - 1965 

111. a .  SEMIANNUAL AVERAGES 

I I F i r s t  Half - 1965 I L a s t  Half ' -  1965 1 



111. b. MONTHLY AVERAGES 
uuc l l i t e r  

Soil,  vegetation, and wate r  a r e  sampled  monthly a t  Chatsworth 

Rese rvo i r ,  which i s  operated by the Los Angeles City Depar tment  of 

Water  and Power .  Soil and vegetation radioactivity data fo r  the r e s e r v o i r  

a r e  averaged  into data p resen ted  in  Tables  I,  11, VI, and VII. The ave rage  

radioactivity in  lake sur face  and supply inlet  wa te r  s amp le s  i s  presented 

in Table IV. 

TABLE IV 
CHATSWORTH RESERVOIR WATER RADIOACTIVITY DATA - 1965 

IV. a .  SEMIANNUAL AVERAGES 

I F i r s t  Half - 1965 1 L a s t  Half - 1965 I 
I I Average  I I Average  / 

IV. b .  MONTHLY AVERAGES 
uuc / l i t e r  

'::No sample  due to low r e s e r v o i r  



Sampling of e n v i ~ o n m e n t a l  a i r  f o r  par t icula te  radioact iv i ty  

i s  pe r fo rmed  continuously a t  both the Headquar te r s  and NDFL s i t e s .  

A i r  is d rawn through a f i l t e r  which i s  counted,  a f t e r  a  72-hour decay 

per iod ,  f o r  long-l ived radioact iv i ty .  The ave rage  concentra t ion of 

long- lived beta e m i t t e r s  i s  p r e sen t ed  in Table  V. 

TABLE V 
AIRBORNE RADIOACTIVITY DATA - 1965 

SEMIANNUAL AVERAGES 

Tables  I  and II show a decrease ,  during the l a s t  s i x  months ,  

in a lpha and be ta -gamma radioact iv i ty  in so i l  and vegetat ion.  

Table  111 shows no significant  change in  NDFL well  wa te r  alpha 

radioactivi ty and  a s l ight  d e c r e a s e  in well  wa te r  be ta -gamma rad io-  

ac t iv i ty  dur ing the l a s t  s i x  months of the y e a r .  Table IV shows that  

a lpha radioact iv i ty  in Chatsworth  R e s e r v o i r  lake su r f ace  and supply 

wa t e r  i nc r ea sed  and  that  be ta -gamma radioactivi ty dec r ea sed  dur ing 

the s a m e  per iod .  R e s e r v o i r  wa t e r  or ig inates  p r i m a r i l y  a s  run-off 

f r o m  the S i e r r a  Mountains a t  a  cons iderab le  d is tance  f r o m  the local  

a r e a ,  and ,  s ince  both NDE'L wel l  wa te r  and  r e s e r v o i r  wa t e r  rad io -  

ac t iv i t i e s  a r e  s i m i l a r ,  the radioactivi ty in well  wa te r  i s  not 

a t t r ibu ted  to  Atomics  In ternat ional  operat ions .  

I 1 

Table  V shows significant  d e c r e a s e s  in averaged  a i r b o r n e  

radioactivi ty during the l a s t  s i x  rnonths of 1965. This  d e c r e a s e  i s  

attrib'uted to a reduction in fal lout  f r o m  nuc lea r  weapons tes t ing.  

B. COMPARISON O F  ENVIRONMENTAL RADIOACTIVITY DATA 

FOR 1965 WITE-I PREVIOUS YEARS 

F i r s t  Half - 1965 

This  section s u m m a r i z e s  the environmental  monitorir,g 

L a s t  Half - 1965 1 



r e su l t s  fo r  the calendar  y e a r  1965. Also,  the annual ave rages  fo r  

the y e a r s  1957 through 1964 a r e  i nc luded fo r  comparison.  The 

averaged  annual radioactivity in so i l  and vegetation i s  p resen ted  

in  Tables  VI and VII. 

TABLE VI 
SOIL RADIOACTIVITY DATA - 1957 THROUGH 1965 

VI. a .  ALPHA RADIOACTIVITY 

I On Site Off Site I 

VI. b. BETA - GAMMA RADIOACTIVITY 

Year No. Samples  

On Site 
Average 

Off Site 
1 Average 

Year 
1965 - 
1964 
1963 

Average 
uuc / g r a m  

No. Samples  
144 

1 4 6 1  
156 

No. Samples  
Average  
uuc/grarn  

uuc / g r a m  
36 
32 
45 

No. Samples  
142 

pp 

293 
455 

uuc / g r a m  
29 
2 6 
42 



TABLE VII 
VEGETATION RADIOACTIVITY DATA - 195 7 THR OUCH 1965 

VII a .  ALPHA RADIOACTIVITY 

VII. b. BETA - GAMMA RADIOACTIVITY 

The annual average  radioactivity in NDFL well  wa te r  i s  p resen ted  

i n  Table VIII. 

Year  

Off Site 

I 

On Site 

No. Samples  No. Sarnples 
Average 

u u c / g r a m / a s h  
Average 

u u c / g r a m / a s h  



TABLE VIII 
W E L L  WATER RADIOACTIVITY DATA - 1957 THROUGH 1965 

Year  / No. Sarnpies  u u c l l i t e r  I No.  S a m p l e s  / uuc / l i t e r  
I I I I I 

J 

T h e  annua l  a v e r a g e  radioact iv i ty  in Cha t swor th  R e s e r v o i r  w a t e r  i s  

I Alpha 

A v e r a g e  

p r r ,  Tented in T a b l e  IX. 
T A B L E  IX 

B e t a - G a m m a  

A v e r a g e  

CHATSWORTH RESERVOIR WATER RADIOACTIVITY DATA- 
1957 THROUGH 1965 

+ T h e  g r o s s  annua l  a v e r a g e  exc ludes  J a n u a r y  a n d  F e b r u a r y  s i n c e  
the  r e s e r v o i r  w a t e r  Sampl ing  Sta t ions  indica ted  in  Tab le  XI 
w e r e  e s t ab l i shed  in M a r c h  1961.  



Some of the data  p resen ted  in Tab les  I ,  11, 111, IV, VI, 

VII, VIII, and IX a r e  p resen ted  a s  a range  within which l i e s  the 

t rue  ave r age .  This  i s  n e c e s s a r y  when one o r  m o r e  of the s amp le s  

contains a n  "undetectable" amount  of radioactivi ty.  In these  

ins tances ,  two values  a r e  determined.  The lowest  a s s u m e s  that  

the "undetectablef1  s amp le s  con ta in  no radioactivi ty;  the highest  

a s s u m e s  that  these  s amp le s  contain radioactivi ty equal  to  the 

appropr ia te  min imum detection l imi t  specif ied in  Table  X I .  

The annual  ave r age  concentrat ion of long-lived a i rbo rne  

radioactivi ty a t  Headquar te r s  and  the NDFL i s  p resen ted  in  Table X. 

TABLE X 
AIRBORNE RADIOACTIVITY DATA - 1957 THROUGH 1965 

Tables  VI through X show modera te  alpha and  be ta -gamma radioactivi ty 

i n c r e a s e s  in a l l  sample  types except  f o r  vegetat ion be t a -gamma ,  

Chatsworth  R e s e r v o i r  su r f ace  wa t e r ,  and environmental  a i r .  As  

indicated in the discuss ion of data fo r  the l a s t  half of 1965, the 

radioactivi ty detected during 1965 i s  not  a t t r ibu ted  to  Atomics  

International  opera t ions ;  r a t he r  i t  i s  fe l t  t o  have been produced 

a f t e r  September  1 ,  196 1 by nuc lea r  detonations.  



11. ENVIRONMENTAL MONITORING PROGRAM 

A. GENERAL DESCRIPTION 

Soil and  vegetation sample  collection and analysis  w e r e  

init iated in  1952 in  the Downey, California a r e a  where  the 

company was init ial ly located.  Environmental  sampling 

was subsequently extended to  the proposed Sodium Reac tor  

Exper iment  (SRE) s i t e  in  May of 1954. In addit ion,  sampling 

was conducted in  the B u r r o  F l a t  a r e a ,  southwest  of SRE, 

where  many radiological  operations a r e  cur ren t ly  in  operation.  

The Downey a r e a  survey  was  t e rmina ted  when the company 

re located to Canoga P a r k .  The p r imary  purpose of the 

environmental  monitoring p rog ram i s  to survey  environmental  

radioactively adequately to  ensure  that  Atomics  International  

operat ions  do not contribute measurab ly  to  environmental  

radioactivity.  

A r ecen t  study of pas t  data showed that  th is  purpose 

could be achieved with a l e s s  extensive environmental  

monitoring p rog ram than that  which exis ted unti l  July,  1964. 

The re fo re ,  beginning with that  month, the number  of sampling 

s ta t ions  was  reduced considerably ,  a s  indicated in  the data 

tables  of th is  repor t .  The location of sampling s ta t ions  i s  

shown in F igu re s  4, 5 ,  6,  and 7 ,  and in Table XI. 
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TABLE X I  

SAMPLE STATION LOCATIONS 

STATION 

SV- 1 

s v - 2  

SV-3 

s v - 4  

SV-5 

SV-6 

sv- 10 

SV- 12 

SV-13 

SV-14 

SV- 19 

SV-24 

SV-25 

SV-26 

SV-27 

SV-28 

SV-31 

SV-40 

SV-41 

SV-42 

SV-47 

SV-51 

SV-52 

SV-53 

W R . D .  

W 6 

W 7  

W 11 

w 1 2  

W 13 

LOCATION 

SRE Reac to r ,  NDFL 

SRE P e r i m e t e r  Drainage Ditch, NDFL 

Bldg. 064 Park ing  Lot,  NDFL 

Bldg. 020, NDFL 

Bldg. 0363, NDFL 

R ocketdyne, P F L  

Santa Susana Site Acces s  Road 

KEWB Reac to r ,  NDFL 

Sodium Cleaning Pad ,  NDFL 

Canyon Below Bldg. 022, NDFL 

Santa Susana Site Ent rance  

Headquar te r s  

DeSoto Avenue and P l u m m e r  S t ree t  

Nordhoff S t r ee t  and Mason Avenue 

DeSoto Avenue and Par then ia  S t ree t  

Canoga Avenue and Nordhoff S t r ee t  

Simi  Valley, Los  Angeles Avenue and Sycamore Road 

Agoura 

Ca labasas  

Non-Radioactive Mater ia l s  Disposal  A r e a ,  NDFL 

Chatsworth  Rese rvo i r  - North Side 

Adjacent to  Bldg. 029, NDFL 

B u r r o  F l a t  Drainage Control  Pond G. St. and 17th ST. , NDFL 

Top of Be l l  Canyon Below Rocketdyne Delta Pond 
Spillway, P F L  

SRE Retention Dam,  NDFL 

R ocketdyne Retention R e s e r v o i r ,  P F L  

Well Water  F r o m  E. T.  B. , NDFL 

Well  Water  f r o m  Bldg. 363, NDFL 

R ocketdyne Retention Rese rvo i r ,  P F L  

R ocketdyne Retention Rese rvo i r ,  P F L  



STATION 

W 14  

LOCATION 

B u r r o  F l a t  Drainage Control  Pond,  G. S t r ee t  
and  17th S t ree t ,  NDFL 

B u r r o  F l a t  Drainage Channel  Adjacent  t o  Bldg. 383. 
(Col lec ts  dra inage f r o m  Bldg. 009, 020, and 100 
a r e a s )  

Chatsworth  R e s e r v o i r ,  South Side 

Chatsworth  Rese rvo i r ,  Supply Inlet 



B. SAMPLING AND PREPARATION METHODS 

SOIL 

Surface  so i l  types available for  sampling range f r o m  

decomposed gran i te  to clay and loam.  Samples  a r e  taken 

f r o m  the top 112-inch layer  of ground sur face .  The soi l  

samples  a r e  packaged and sea led  in plas t ic  conta iners  and 

re tu rned  t o  the l abora tory  fo r  ana lys i s .  

Sample p repara t ion  consis ts  of t r ans f e r r i ng  the so i l s  to 

pyrex  beake r s  and drying in  a muffle furnace a t  500°C  for  

approximately  eight hours .  After  cooling, the soi l  i s  sieved 

to obtain uniform par t i c le  s i z e .  One-gram aliquots of the 

s ieved so i l  a r e  weighed and t r a n s f e r r e d  to  s t a in l e s s - s t ee l  

planchets.  The so i l  i s  wetted in the planchet with acetone,  

agi ta ted to  obtain uniform sample  th ickness ,  r e -d r i ed ,  and 

counted. 

VEGETATION 

Vegetation s amp le s  obtained in the field a r e  of the s a m e  

plant type wherever  poss ible ,  general ly  sunflower or  wild 

tobacco plant l eaves .  These  types mainta in  a m o r e  act ive  

growth r a t e  during the d ry  season  than does m o s t  na tura l  

vegetation indigenous to the local  a r e a .  Vegetation leaves  

a r e  s t r ipped  f r o m  plants and placed i n  i ce  c r e a m  car tons  

fo r  t r ans f e r  to  the  l abora tory  fo r  ana lys i s .  P lan t  root  

sy s t ems  a r e  not  normal ly  analyzed.  

Vegetation s amp le s  a r e  f i r s t  washed with t ap  wate r  to  

remove  foreign m a t t e r ,  and  then thoroughly r i n sed  with 

dis t i l led  wa te r .  Washed vegetation i s  placed in  porcela in  

c ruc ib les  and a shed  in a muffle furnace a t  500°C  for  

approximately  eight hou r s ,  producing a completely burned 



a s h .  Three-hundred  mi l l i g r am aliquots of pulver ized a s h  

f r o m  each c ruc ib le  a r e  weighed and  t r a n s f e r r e d  to  s t a i n l e s s -  

s t e e l  planchets f o r  counting. 

WATER 

Samples  of wel l  wa te r  a r e  obtained monthly a t  the NDFL 

and  wa t e r  is a l s o  obtained f r o m  the Chatsworth  Rese rvo i r .  

The  wa t e r  i s  drawn into 1 - l i t e r  polyethylene bott les and 

t r a n s f e r r e d  to  the l abora to ry .  

Five-hundred ml .  of wa te r  a r e  evaporated to  d rynes s  in 

c rys ta l l i z ing  d i shes  a t  approximately  90" C .  The res idue  

s a l t s  a r e  t r a n s f e r r e d  t o  s t a i n l e s s - s t e e l  p lanchets ,  wetted 

with dis t i l led  wate r  to  produce a uniform sample  dis t r ibut ion,  

r e - d r i e d  under i n f r a - r ed  l amps ,  and  counted. 

AIR 

Envi ronmenta l  a i r  sampl ing i s  conducted continuously 

a t  the Headquar te r s  and NDFL s i t e s  with automat ic  a i r  

s a m p l e r s  operating on 24-hour sampl ing cyc les .  Ai rborne  

par t icula te  radioactivi ty i s  collected on HV- 70 f i l t e r  paper  

which is automat ical ly  changed a t  the end of each  sampl ing 

period.  The f i l t e r  i s  r emoved  f r o m  the s a m p l e r  and counted 

a f t e r  the radioact iv i ty  is al lowed to  decay f o r  a t  l e a s t  72 hou r s .  

The volume of a typical  daily environmental  a i r  sample  is 

approximately  29 cubic m e t e r s .  The min imum detection l imi t ,  

ca lcula ted a t  2 0  coun t e r  background,  is on the o rde r  of 
3 

0. 03uuc/M . 

When abnormal ly  high a i rbo rne  radioact iv i t ies  a r e  observed ,  

the radioact iv i ty  decay is plotted to  de te rmine  the p r e sence  of 

shor t - l ived  isotopes  other  than natura l ly  occur r ing  radon,  

thoron,  and daughte r s .  If fal l-out  i s  suspec ted ,  the decay 



cha rac t e r i s t i c s  a r e  observed  f o r  a per iod of f r o m  s e v e r a l  

days to  s e v e r a l  weeks .  If the  radioactivi ty decays  a s  a 
- 1 . 2  

function of t  , the data cu rve  i s  ext rapola ted in o r d e r  t o  

de te rmine  the date of origin.  This  date i s  compared  with 

the da tes  of publicized nuc lea r  detonations to de t e rmine  

i f  the abno rma l  a i r bo rne  radioactivi ty was  caused  by such 

detonations.  

A graph  of long-lived a i rbo rne  radioactivi ty concentra t ions  

detected a t  the Headqua r t e r s  faci l i ty during 1961, 1962, 

1963, 1964 and the 1965 repor t ing  per iod i s  p resen ted  in 

F igu re  8. A i r  sample  data f o r  the NDFL a r e  ave r aged  into 

the port ion of the g raph  cover ing the l a s t  half of 1965. A i r -  

borne radioactivi ty concentra t ions  p r e sen t  subsequent to  the 

nuc lea r  t e s t  s e r i e s  in  1958 had dec r ea sed  to  re la t ively  

insignificant  levels  until  the resumption of a tmosphe r i c  

tes t ing of nuc lea r  weapons by the USSR in the f a l l  of 1961. 

The g raph  shows a rap id  i n c r e a s e  f r o m  mid-September  to  

November ,  1961. Concentra t ions  during 1962 had dec r ea sed  

considerably  by the end of June  and remained  low until  m id -  

October when t rans ien t  peaks  occu r r ed  and continued through 

July ,  1963. Since that  pe r iod ,  concentra t ions  remained  low 

until  J anua ry ,  1965 when the des t ruct ion of KIWI  a t  the 

Nevada T e s t  Site caused  a spike  to appear  on the g raph .  

However,  i t  was  but a few days l a t e r  that  the act ivi ty dropped 

to  a low level  again  and ha s  s o  remained  throughout the y e a r  

with mino r  daily va r ia t ions .  

Also  indicated on the g raph  a r e  days on which ra infa l l  

was  recorded  a t  the Headquar te r s  faci l i ty wea ther  stat ion.  

This i l l u s t r a t e s  the effect of precipitat ion on a i r b o r n e  

radioactivi ty l eve l s .  In genera l ,  during per iods  of 

precipi ta t ion,  the a i r b o r n e  radioactivi ty dec r ea sed  somewhat  



due to the combined effects of part iculate removal  f r o m  the 

a i r  by rainfall  and wind conditions associated with precipitation 

in the local  a r e a .  





In p r a c t i c e ,  irk o a l i q u o t  s, 

inc reas ing  each i n  100 mi l l ig ram increments from LOO t o  1200 

mil l igrams.  Th e a l i q u o t s  a r e  placed i n  s t a i n l e s s - s t e e l  p lanchets  

counted in t h e  

l e  a c t i v i t y  t o  

t i n g  r a t e  f o r  each a l i q  o t  i s  p l o t t e d  as a 

e i g h t  ( s e e  Figure 9 The correeLion f a c t o r  

onding t o  each s o i l  o r  vege ta t ion  

obta ined  from t h i s  graph 

r a t e  t o  ob ta in  s This  method has  been proved 

usable  by applying it t o  va r ious ly  s i z e  a l i q u o t s  of u n i f o  

mixed environmental s observing t h a t  t h e  r e s u l t a n t  

s p e c i f i c  a c t i v i t i e s  f t h i n  t h e  expected s t a t i s t i c a l  count ing 

e r r o r .  













C.  COUNTING AND CALIBRATION PROCEDURES 

Environmental  so i l ,  vegetat ion,  a i r ,  and wate r  s amp le s  

a r e  counted fo r  alpha and  be ta -gamma radioactivi ty in  

au tomat ic  propor t ional  counting s y s t e m s .  The sample -de tec to r  

configuration provides  nea r l y  a 2~ geomet ry .  The de tec to r  ha s  

a thin window and  i s  continually purged with a 9070 a rgon ,  1070 

methane counting g a s .  A p r e -  s e t  count mode of operation i s  

used f o r  a l l  s amp le s ;  however ,  a n  overr id ing p r e - s e t  t ime  i s  

a l s o  used f o r  alpha counting to prevent  the unnecessa r i ly  long 

counting of s amp le s  with ex t remely  low act iv i t ies .  The min imum 

detection l imi t s  shown in  Table  XI1 we re  de te rmined  using typical  

values  f o r  p r e - s e t  coun t ,  p r e - s e t  t ime ,  sy s t em eff ic iencies ,  

background count r a t e s  (approximately  0 .03  cpm C% and 12 cpm 

and sample  s i z e .  

TABLE XI1 
MINIMUM DETECTION LIMITS 

1 s amp le  I Activity I Minimum Detection Limits::: 
1 

0. 24  t 0. 048 (uuc / g r a m )  
a - 

Soil 
6 .  9 t 1 .  1 (uuc lgra rn)  

-Y - 
0.086 t 0.089 ( u u c l g r a m )  - 

Vegetation 

Water  

:::Standard E r r o r  

Counting s y s t e m  efficiencies a r e  routinely de te rmined  using 
40 

Radium D t E t  F (with and without alpha a b s o r b e r s )  and K . 

Potass ium-40 ,  in the f o r m  of s t andard  reagent  g rade  KCI, i s  

used to  s imula te  so i l  and vegetat ion s amp le s  f o r  purposes  of 

ca l ibra t ion.  It has  a compound specif ic act ivi ty of approximately  

830  dpm p e r  g r a m  of KC1 and a beta energy of 1.  3 3  mev .  I t s  



advantages a r e  puri ty,  long half - l i fe ,  c rys ta l l ine  f o r m ,  and low 

cos t .  A seeming disadvantage i s  i t s  beta energy which i s  some-  

what higher than that  expected in environmental  s amp le s ;  

however ,  the e r r o r  introduced by th is  higher energy has  been 

proven insignificant. 

In p rac t ice ,  KC 1 i s  s ieved and divided into a l iquots ,  

inc reas ing  each in 100 mi l l ig ram increments  f r o m  100 to 1200 

mi l l i g r ams .  These  al iquots a r e  placed in s t a in l e s s - s t ee l  planchets 

of the  type used fo r  so i l  and vegetation samples  and counted in the 

proportional  counting sys tem.  The ra t io  of sample  activity to 

observed ne t  counting r a t e  fo r  each aliquot i s  plotted a s  a 

function of aliquot weight (See F igure  9 ) .  The cor rec t ion  fac tor  

( ra t io )  corresponding to  each  soi l  o r  vegetation sample  weight 

i s  obtained f r o m  this graph.  The product of the cor rec t ion  factor  

and the net  sample  counting r a t e  yields the sample  activity (dpm) .  

This  method has  been proved usable by applying i t  to var iously  

s ized  al iquots of uniformly mixed environmental  samples  and 

observing that  the resul tant  specific act iv i t ies  fa l l  within the 

expected s ta t i s t i ca l  counting e r r o r .  






